Electron Microscopic and Confocal Laser Scanning Microscopic Observation of Subcellular Organelles and Pituitary Hormone mRNA: Application of Ultrastructural In Situ Hybridization and Immunohistochemistry to the Pathophysiological Studies of Pituitary Cells.
Nonradioisotopic electron microscopic (EM) in situ hybridization (ISH) (EM-SH) with biotinylated oligonucleotide probes is utilized for the ultrastructural visualization of pituitary hormone mRNA in rat pituitary cells. EMISH is an important tool for clarifying the intracellular localization of mRNA and the exact site of specific hormone synthesis on the rough endoplasmic reticulum. The simultaneous visualization of mRNA and encoded protein in the same cell using preembedding EM-ISH and subsequent postembedding immunoreaction with protein A colloidal gold complex can provide an important clue for elucidating the intracellular correlation of mRNA translation and secretion of translated protein. Another focus of this review is the utilization of a recently developed imaging system of confocal laser scanning microscopy (CLSM). The combination of CLSM and image analysis system (lAS) enables us to visualize an individual dimensional image of the intracellular distribution of mRNA and subcellular organelles successfully at any optional cross sections of light microscopic ISH studies, and can be another useful tool for the ultrastructural ISH study of mRNA.